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(54) Electronic camera with finder image display function 



(57) In an ordinary shooting mode, when a user 
overlooks a shutter chance without conducting a shutter 
operation in a state in which a present through (finder) 
image is presented on a display section (40), or a user 
finds that the user has lost a shutter chance by confirm- 
ing a shot still image or conducting another operation 
after operating a shutter button (36). if a prescribed 
operation (half pressing down of the shutter button (36) 
or operation of a mode switching button (37)) is con- 
ducted, a mode is switched to a through-image retriev- 



ing mode wherein, a through image displayed on the 
display section (40) is replaced with past through 
images while being retrieved effective, and the user 
awaits a second shutter chance in a state in which a 
past through image is present on the display section 
(40) and when the shutter button (36) is operated, a 
past through image present at a time point of the opera- 
tion of the shutter button (36) is recorded for retention in 
a flash memory (50) as a shot still image. 
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Description 

[0001] The present invention relates to an electronic 
camera and a control method for shooting with the 
same. Particularly, the present invention relates to an s 
electronic camera which can display a finder image and 
a control method for shooting with the same. 
[0002] In an electronic still camera (hereinafter 
referred to as a digital camera or the like), which is one 
kind of an electronic camera, when a shooting mode is io 
set, an optical image of a subject is converted to an 
electric signal by an image pick-up element, image data 
obtained after image processing such as signal conver- 
sion and color process are not only taken in a working 
memory but simultaneously transferred to a display sec- is 
tion and further the data transferred to the display sec- 
tion is subjected to image reconstruction by a video 
encoder, thereby displaying a through -(finder) -image 
(dynamic image) on a liquid crystal display. 
[0003] Thereafter, if a user operates a shutter button so 
in a desired timing (hereinafter referred to as a shutter 
chance), image data which has been taken in a working 
memory at a time point of the operation of a shutter but- 
ton are not only presented on a liquid crystal display as 
a shot image in a still state, but also recorded in a reten- 25 
tion-recording memory after the image data is com- 
pressed. 

[0004] However, in such a process as described 
above, there are frequent cases for a user to overlook a 
shutter chance in a shoot mode without conducting a 3o 
shutter operation and to find that the user has lost the 
shutter chances by confirming a shot still image after 
conducting a shutter operation. 
[0005] As a result, there has been a problem that a 
user has cases where desired shot images cannot be 35 
obtained. 

[0006] It is accordingly an object of the present inven- 
tion to provide an electronic camera by which a shutter 
chance can be prevented from being lost and a control 
method lor shooting with the same. 40 
[0007] In one of preferred emlxxliments in order to 
achieve the above described object, an electronic cam- 
era according to the present invention comprises: 

image picking-up means for picking up an image of 4S 
a subject; 

display means for displaying the image picked up 
by the image picking-up means; 
first display control means for controlling the display 
means so as to display the image picked up by the so 
image picking-up means immediately after the 
image is picked up by the image picking-up means 
as a present finder image; 

second display control means for controlling the 
display means so as to display the image picked up ss 
by the image picking-up means a prescribed time 
period after the image is picked up as a past finder 
image; 



shoot instructing means for Instructing shooting of' 

the subject; 

retention-image recording means for recording the 
image picked up by the image picking-up means as 
a retention-image; and 

record control means for controlling the retention- 
image recording means so as to record for reten- 
tion, when shooting is instructed by the shoot 
instructing means, one of a present finder image 
and a past finder image according to a display state 
of the display means at a shoot instruction time 
point by the shoot instructing means as a shot 
image. 

whereby an electronic camera which can secure a 
shutter chance is provided. 

[0008] In another of preferred embodiments in order 
to achieve the above-described object, an electronic 
camera according to the present invention comprises: 

image picking-up means for sequentially picking up 
images of a subject; 

display means for displaying the image picked up 
by the image picking-up means; 
display control means for controlling the display 
mean so as to display the image picked up by the 
image picking-up means immediately after the 
image is picked up as a present finder image and 
simultaneously so as to display the image picked up 
by the image picking-up means a prescribe time 
period before a present time point as a past finder 
image; 

first shoot instructing means for instructing shooting 
based on the present finder image; 
second shoot instructing means for instructing 
shooting based on the past finder image; 
retention-image recording means for recording for 
retention the image picked up by the image picking- 
up means; 

first record control means for controlling the reten- 
tion-image recording means so as to record for 
retention, when shooting Is instructed by the first 
shoot instructing means, the present finder image 
of the present finder image and a past finder image 
presented on the display means at a shoot instruc- 
tion time point by the first shoot instructing means 
as a shot image; and 

second record control means for controlling the 
retention-image recording means so as to record 
for retention, when shooting is instructed by the 
second shoot instructing means, the past finder 
image of a present finder image and the past finder 
image presented on the display means at a shoot 
instruction time point by the second shoot instruct- 
ing means as a shot image, 
whereby an electronic camera which can secure a 
shutter chance is provided. 



45 



so 



2 



<EP . 098461 4A2 I > 



3 



EP0 984 614 A2 



4 



[0009] This summary of the invention does not neces- 
sarily describe all necessary features so that the inven- 
tion may also be a sub-combination of these described 
features. 

[001 0] The invention can be more fully understood 5 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing a circuit configu- 
ration of a digital camera to which the present io 
invention is applied. 

FIGS. 2A to 2C are display examples for illustrating 
a through-image retrieving mode of a first embodi- 
ment of the present invention. 

FIGS. 3A to 3F are illustrations of an operation for a is 
setting method for the through-image retrieving 
mode in the present invention. 
FIG. 4 is an illustration showing a layout in a work- 
ing memory (DRAM) in an ordinary shooting mode. 
FIG. 5 is an illustration for a relation between image 20 
data which are cyclically stored in the working 
memory of FIG. 4 and through images. 
FIGS. 6 A and 6B are flow charts showing operation 
examples of a control section in the first embodi- 
ment of the present invention. 25 
FIG. 7A and 7B are display examples for illustrating 
a through-image retrieving mode of a second 
embodiment of the present invention. 
FIG. 8 is a flow chart showing an operation example 
of a control section in the second embodiment of so 
the present invention. 

FIGS- 9A and SB are display examples for illustrat- 
ing a third embodiment of the present invention. 
FIG. 10 is a flow chart showing an operation exam- 
ple of a control section in the third embodiment of 35 
the present invention. 

FIG. 11 is an illustration showing a layout in a work- 
ing memory (DRAM) in a continuous (dynamic 
image) shooting mode. 

FIGS. 12A to 12D are illustrations for a relation 40 
between image data which are cyclically stored in 
the working memory of FIG. 11 and through 
images. 

FIG. 13 is a flow chart showing an operation image 
of a control section in a fourth embodiment of the 45 
present invention. 

[Circuit Configuration] 

[001 1 ] FIG. 1 is a block diagram showing an embodi- so 
ment of a circuit configuration of a digital camera (elec- 
tronic still camera) to which a through-image (finder 
image) retrieving method of the present invention is 
applied. 

[001 2] As shown in FIG. 1 . a digital camera 100 com- ss 
prises: an optical system 1 1 . a signal converting section 
12; a signal processing section 13; a DRAM (Dynamic 
Random Access Memory) 14; a control section 20; an 



operator section 30: a display section 40; a flash mem- 
ory 50; and a power supply 90. 
[0013] The optical system 11 includes photographic 
lenses 1 1 1 ; an automatic diaphragm control mecha- 
nism (not shown) and the like, wherein light rays of a 
subject collected by way of the photographic lenses 1 1 1 
are focused on an image pick-up element (CCD, i.e.. 
Charge Coupled Device) at the later stage 12. 
[0014] The signal converting section 12 includes the 
CCD, a signal converting circuit and the like, converts 
an image focused on the CCD through the optica! sys- 
tem 1 1 into an electric signal, and outputs the converted 
electric signal into the form of digital data having a pre- 
scribed period. 

[0015] The signal processing section 13 processes 
the output from the signal converting section 12 in an 
ordinary still-image shooting mode to obtain signal com- 
ponents including a luminance-color difference multi- 
plex signal (Y, Cb. Cr data) in the digital form, and 
transfers the Y, Cb, Cr data (hereinafter referred to as 
image data) to the DRAM 14 so as to temporarily store 
it In order to display a through image (a dynamic image 
and a finder image), image data which are taken in are 
sent to the display section 40 intermittently. It is alterna- 
tively allowed that image data which are sequentially 
stored into the DRAM 14 are read out and sent to the 
display section 40 to display through images. 
[001 6] The signal processing section 1 3 further reads 
out Image data which are written in the DRAM 14 in 
recording for retention of an Image by a shutter opera- 
tion, applies the JPEG (Joint Photographic Expert 
Group) compression to image data. When regeneration 
of an image recorded for retention is conducted, the sig- 
nal processing section 13 further applies data expan- 
sion to image data which are recorded for retention in a 
recording memory (flash memory) 50 to write resulted 
data into the DRAM 14. 

[0017] The DRAM 1 4 is used as a working memory in 
an ordinary shooting mode, wherein image buffer areas 
Gi (i = 1 to n) for a prescribed number of images are 
secured as buffers for through-image retrieval, as 
shown in FIG. 4. In a continuous image (dynamic 
image) mode, image buffer areas Gj G = 1 to m) more in 
number by a prescribed number than the number of 
images to be successively obtained are secured as 
well. 

[0018] The control section 20 has a microprocessor 
architecture comprising CPU (Central Processing Unit); 
RAM (Random Access Memory); program storing ROM 
(Read Only Memory): a timer; and the like. The CPU is 
connected to the above-described circuits and a power 
supply switch not shown and the like by way of a bus 
line. The CPU controls the entire digital camera 100 
based on control programs stored in the program stor- 
ing ROM. and executes functions of the digital camera 
100. for example, an ordinary shooting, regeneration of 
a recorded image, shooting by through-Image retrieval 
in a through-image retrieving mode and the like on the 
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basis of corresponding mode processing programs read 
out from the program storing ROM according to state 
signals from the operator section 30. 
[0019] The operator section 30 comprises switches 
and buttons such as a processing mode change-over 5 
switch, a function selecting button, a power supply 
switch, a shutter button 36, a record regenerating mode 
selecting button, and the like. When the switches and 
buttons are operated, state signals are sent to the con- 
trol section 20. In the mean time, the shutter button 36. io 
in the embodiment, is provided with a function to switch 
to a through-image retrieving mode in one action when 
a shutter chance has been lost in shooting (FIG. 3). A 
through-image retrieving button 37 which is dedicated 
for selecting a through-image retrieving mode may sep- 16 
arately be provided next to the shutter button 36. 
[0020] The display section 40 comprises an video 
encoder, VRAM (Video RAM). LCD (Liquid Crystal dis- 
play) and the like. Various images such as a through 
image in a shooting mode, a regenerative image in 20 
regenerating mode, a selection menu in a processing 
selecting mode, guides (or icons) are displayed on the 
LCD and, in addition, a past through-image in a 
through-image retrieving mode is displayed. 
[0021] The flash memory 50 stores an image data 25 
from the signal processing section 13; Besides, in the 
flash memory 50. an area for recording the image data 
is secured and an image data register list information 
(not shown) is stored, in which, when image data are 
stored, information of a shooting mode, shooting condi- 30 
tions and the like of the image is registered. Incidentally, 
a memory card which is freely mountable/demountable 
to the camera body may be employed instead of the 
flash memory. 

35 

[Shutter Chance Retrieving Mode] 

[0022] FIGS. 2A. 2B and 20 are schematic illustra- 
tions for a through-image retrieving method. 
[0023] In the present embodiment, assume that a user 40 
has lost a shutter chance while the user cannot conduct 
a shutter operation, and that a user has conducted a 
shutter operation in a wrong timing, an image 216 (here- 
inafter referred to a present through-image) is displayed 
as shown in FIG. 2A. 45 
[0024] In this state, when the user switches a shooting 
mode to a through -image retrieving mode by operating 
the shutter button 36 as described later (FIGS. 3A to 
3F), through-images picked up in the past are sequen- 
tially displayed at prescribed intervals in a dynamic so 
manner The display of the through-images is started 
from a through image 201 (hereinafter referred to a past 
through-image) picked up at a time point in the past a 
prescribed time period earlier as shown FIG. 28. Then, 
if a user conducts a shutter operation again at the shut- ss 
ter chance, an image 210 which has been picked up 
earlier can be obtained, as shown in FIG. 2C. 
[0025] In this case, past through-images till several 



seconds prior to a time point when the shutter button 36 
is wrongly operated are continuously displayed. In other 
words, the past through-image retrieving is not stopped 
at the time point when the shutter button 36 is wrongly 
operated but continued back to the past through-images 
for several seconds further from the image 216. With 
this function, a user can cope with when the user 
presses the shutter button 36 at an earlier time point 
than the shutter chance. 

[0026] In the means time, past though-images may 
sequentially tDe displayed at prescribed intervals, while 
switching, starting an oldest image, till the present 
through-image 216 displayed at the time point when a 
user has wrongly pressed the shutter button 36. 
[0027] According to the case of FIGS. 2A to 2C. when 
a user presses the shutter button 36 at a timing shown 
in FIG. 2A after a shutter chance, the shutter chance 
should be between the through-image 201 at a time 
point immediately before the switching to the through- 
image retrieving mode and a through image 216 at a 
time point when the user wrongly presses the shutter 
button 36, Therefore, the user can obtain a through 
image 210 at the shutter chance among past through 
images which are sequentially displayed. 
[0028] Besides, a method of the present invention can 
make it possible to achieve a shoot start timing by 
retrieving past through-Images, not only when a user 
overlooks a shutter timing or wrongly takes a shutter 
chance in a so-called ordinary shooting in a single shot 
operation mode (first embodiment) wherein images are 
picked up and recorded one frame at a time by shutter 
operations, but also when a user wrongly takes a start 
timing for shooting a continuous shooting (dynamic 
image shooting) with deviation in time, in which a plural- 
ity of images are continuously shot by a shoot start 
instruction (second embodiment). 
[0029] In the mean time, while an interval to display 
through-images in the digital camera is set to 0.2 sec. a 
time length of retrieval of past through-images starting 
from a present through image is set to 3 sec, that is, a 
display time length for 1 6 through-images, the through- 
image display interval and the retrieval time period are 
not limited to the above descrtoed values, but may freely 
be determined in a proper manner in designing accord- 
ing to a performance and a type of a digital camera. 

[Mechanism of Shutter Button] 

[0030] Since a time period in which past through- 
images can be retrieved for display has a limit as 
described above, it is desirable that when a user finds 
that the user has lost a shutter chance or when a user 
feels that the user wrongly has taken a shutter chance, 
the user immediately switches a mode to a retrieving 
mode and con-ectly conducts a shutter operation again 
at a shutter chance after switching to past through- 
images. 

[0031 ] For this reason, it is desirable that a shutter but- 
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ton and a switching button to a through-image retrieving 
mode are arranged adjacent to each other so that a 
switching operation is easy to be performed. In the 
embodiment, a shutter button 36 with which switching to 
the though-image retrieving mode can be performed in 5 
one action is used. 

[0032] FIGS. 3A to 3F are illustrations of an operation 
of a shutter button which alone makes switching to a 
through-image retrieving mode possible. 
[0033] In FIGS. 3A to 3F, when the shutter button 36 10 
is pressed downward by a finger, it is moved downward 
and when a force by the finger is eliminated, the shutter 
button 36 is restored to its original position by a force 
upward with a spring or the like. 

[0034] FIG. 3 A shows a state of the shutter button 36 is 
which is not pressed. Incidentally, a mark 31 indicates a 
contact position, a mark 32 indicates an original position 
to which the top of the shutter button 36 returns. 
[0035] Further. FIG. 3B shows a state in which the 
shutter button 36 is forced downward by the finger or the 20 
like to reach the contact position 31, that is, where the 
shutter button 36 is fully pressed downward. With this 
state, the switch is on. When the switch is on, image 
data when the shutter operation is conducted (G13 of 
FIG. 5) is taken out from the DRAM 14 and is displayed 25 
on the display section 40 as a still image in order to con- 
firm a shot image. 

[0036] On this occasion, when the user releases his 
or her finger from the shutter button 36 as shown in FIG. 
3C and sets the shutter button 36 free from a downward 30 
force, a record instructing signal is sent to the control 
section 20. Thereby, the control section 20 performs 
image record processing wherein image data in the 
DRAM 14 corresponding to a still image in display is 
compressed in the signal processing section 13 to be 35 
stored in the flash memory 50. In this embodiment, a 
present through-image (G13 of FIG. 5) is an image at 
the shutter chance. 

[0037] On the other hand, when image data (G13 of 
FIG. 5) at a time point of a shutter operation is displayed 40 
as a still image on a screen of the display section 40. a 
user returns his or her finger upward a little to release 
the shutter button 36 from the contact position 31. but 
ceases his or her finger its upward motion on the way so 
as not to make the button fully restore its original posi- 45 
tion and keeps the shutter button 36 in the state (half 
pressed state) for a some time period. With the shutter 
button 36 in the half pressed state, a trigger signal is 
sent to the control section 20 to change a mode to a 
through-image retrieving mode, thereby displaying so 
through-images (G1 to G16 of FIG. 5) while making the 
images in the past retrieved as shown in FIG. 2B. 
[0038] In the mean time, when the shutter button 36 is 
pressed downward not to the contact position 31 . but till 
half way before the contact position 31 and kept there, ss 
the shutter button 36 is also judged in a half pressed 
state. 

[0039] Further, when the shutter button 36 is again 



pressed downward by his or her finger to the contact 
position 31 as shown in FIG. 3E in a desired timing dur- 
ing display of past through-images in the through-image 
retrieving mode, the switch is turned on. Then, image 
data (G10 of FIG. 5) in the DRAM 14 at a time point of a 
second shutter operation is presented on a screen of 
the display section 40 as a still image. 
[0040] At this point, when the user releases his or her 
finger from the shutter button 36 to set a downward 
force free as shown in FIG. 3F. a record instructing sig- 
nal is sent to the control section 20, image data in the 
DRAM 14 corresponding to a still image in display is 
compressed in the signal processing section 13. There- 
after, the data is stored in the flash memory 50. 

[First Embodiment] 

[0041] The embodiment is an example of retrieval of 
through-images in a so-called ordinary shooting mode 
in which images are picked up and recorded one at time 
by shutter operations and will be described based on 
FIGS. 1 to 5 and flow charts of FIGS. 6A and SB. 

[Layout example of RDAM 1 4] 

[0042] FIG. 4 is an illustration for a layout example of 
a DRAM 14 of a digital camera 100 and shows a layout 
in the ordinary shoot mode when an image of one frame 

in size is picked up. 

[0043] Areas G1 to G16 which are secured in the 
DRAM 14 in FIG. 4 are storage areas for image data 
which are taken in at prescribed intervals. Further, an 
area indicated by a reference numeral 1 41 7 is a working 
area and an area indicated by a reference numeral 1 418 
is a reserved area. In the mean time, in the embodi- 
ment, storage areas for image data are set to 16 areas 
G1 to G16 for the sake of convenience of description, 
txjt there is no limitation to this figure, but areas in 
number more or less than 16 areas may be adopted. 
That is. the number of storage areas which are required 
for a digital camera in designing in terms of a perform- 
ance of a type thereof is only necessary. 
[0044] The image of a subject which is located in the 
field of view of the digital camera 100 is converted to 
image data in the signal processing section 13 after 
being transmitted through the optical system 1 1 and the 
signal converting section 12 and then stored cyclically in 
Gi (i = 1 to 16) of the DRAM 14 at prescribed intervals 
(in the embodiment, interval of 0.2 sec). After the stor- 
age areas GI to G16 are fully stored, a storage opera- 
tion is again performed in G1 and then G2 to G16 are 
further stored in the order and thereafter the same over- 
write operation is repeated. 

[Relation between Present and Past Through Images] 

[0045] FIG. 5 is an illustration for a relation between 
present and past through-images. In FIG. 5. G13 is an 
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area where image data corresponding to a present 
through-image when the shutter operation is conducted 
are stored, G16 is an area where image data corre- 
sponding to a through-image obtained when a through- 
image retrieving operation is conducted are stored, and 
G1 is an area where image data corresponding to a past 
through-image picked up in the earliest time point in a 
through-image retrieving operation (in the embodiment, 
a through-image data 3 seconds before is stored) are 
stored. G1 0 is an area where image data at the desired 
shutter chance are stored. 

[0046] While, in the embodiment, a present through- 
image is stored in an area G16 and a past through- 
image picked up at the earliest time point is stored in 
G1 , it is also allowable that a series of operations are 
repeated in which when the most recent image is stored 
in the DRAM 14, all the images stored in the areas Gl 
to G16 are respectively shifted by one area to adjacent 
areas and thereby the earliest image data stored in G1 
is erased, and the newest image is written In the empty 
G1. 

[Example of Through-Image Retrieval in Ordinary 
Shooting] 

[0047] FIG. 6A is a flow chart showing an operation 
example of the control section 20 including through- 
image retrieval in an ordinary shoot mode. Incidentally, 
in the embodiment, subject images are taken in at inter- 
vals of 0.2 second and a time of retrieval is set to 3 sec- 
onds. 

Step 1 : Take-in of Image 

[0048] Now, when a user catches a car as a subject in 
the field of view of the digital camera 100 (FIGS. 2A and 
2B), subject images are transmitted through the optical 
system 11 and the signal converting section 12. image 
data thereof are processed in the signal processing sec- 
tion 13 and the image data are finally stored sequen- 
tially in the area Gi (i = 1 to 16) of the DRAM 14 at 
intervals of 0.2 second. 

Step 2: Display of Through- Image 

[0049] Unnecessary part of image data which are 
taken in at intervals of 0.2 second are removed in the 
signal processing section 13 and immediately thereafter 
displayed on a screen of the display section 40 as a real 
time image, that is, as a present through-image. In this 
case, since the through -images are sequentially dis- 
played in very short intervals while switching, the dis- 
play is of dynamic images. Accordingly, the user can 
await a shutter chance using a display screen as a 
finder. 



Step 53: Operation When Shutter Chance is Over- 
looked 

[0050] When the user finds that the user has lost a 
5 shutter chance without conducting a shutter operation 
while retaining a subject in the field of view, the user 
once stops the shutter button 36 on the way of pressing 
down without pressing down to the full extent to place 
the shutter button in a half pressed state. With the shut- 
10 ter button in the half pressed state, the digital camera 
comes into a through-image retrieving mode and pro- 
gram flow goes to S6. 

Step S4: Shooting 

15 

[0051] Now, when a user presses down the shutter 
button 36 to the contact position 31 (FIGS. 3A to 3F) in 
a timing believing that the user grabs the shutter 
chance, the switch is on and image data at the shutter 

20 operation which are taken In the DRAM 14 are read out 
and displayed on the screen of the display section 40 as 
a still image (G13 of FIG. 5). Incidentally, the image 
which is already displayed on the display section 40 at 
the time point of the shutter operation may be kept dis- 

25 played as it is as a still image. Program flow returns to 
Si while the user awaits the shutter chance. That is, 
subject images are taken in at intervals of 0.2 second 
and stored though-i mages are sequentially displayed till 
the shutter button 36 is pressed down. 

30 

Step S5: Confirmation of Shutter Chance and Shutter 
Operation 

[0052] When it is confirmed that a still image, which is 
35 a shot image, displayed on the screen is of the desired 
shutter chance, the user releases his or her finger from 
the shutter button 36, so that the shutter button 36 is set 
free from a downward force, and the top of the shutter 
button 36 is restored to its original position. A record 
40 instructing signal is sent out to the control section 20 
from the operator section 30 and program flow goes to 
S9. 

[0053] Contrary to this, when the user feels that he or 
she has grabbed the shutter chance erroneously, the 

45 user releases the shutter button 36 on the way down- 
ward and stops its motion as shown in FIG. 3D, and the 
digital camera comes into a through-image retrieving 
mode and program flow goes to S6. Step S6: Display of 
Retrieved Through-Image 

50 [0054] When switching to a through-image retrieving 
mode is effected in the steps S3 or S5. past through- 
images (Gl to G16 of FIG. 5) in the past till 3 seconds 
before a present through-image obtained when switch- 
ing to the through-image retrieving mode is effected are 

55 sequentially displayed starting from a past through- 
image picked up the earliest time point (G1 of FIG. 5). 
For example, when through-images are displayed while 
switching at intervals of 0.2 second which Is same as 
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the take-in interval of image data, past through-Images 
picked up in the past till 3 seconds before a present time 
are always displayed. 

Step S7: Second Shutter Operation 

[0055] When the user sees past through-images and 
presses the shutter button 36 which is suspended at a 
half way position down to the contact position 31 . a past 
through-image in display at the time point is shot and 
program goes to step S8. On the other hand, when the 
user does not conduct the shutter operation, program 
flow returns to step S6 and display of past through- 
images Is continued. After the second shutter operation 
is effected, if the shutter button is again pressed down to 
the full extent and then part of a downward force is 
removed to place the shutter button in a half-pressed 
state, such a half-pressed state is not effective. In the 
mean time, when the second shutter operation is 
effected, image recording of step S9 may be started at 
a time when the shutter button is fully pressed while the 
user does not await till the shutter button 36 restores its 
original position 32. 

Step S8: Display of Still Image 

10056] When the full-press shutter operation is con- 
ducted in the step S7. the control section 20 continues 
to display a past through-image which is displayed on 
the display section 40 at the time point of the shutter 
operation without any change as a still image. Thereaf- 
ter program flow goes to step S9. 

Step S9: Image Recording Process 

[0057] When the user restores the shutter button 36 
which IS already pressed down to the contact position 
31 in step S5 or S7 to its original position, the control 
section 20 regards a still image displayed in step S4 or 
S8 as at the shutter chance and sends image data in the 
DRAM 14 corresponding to the still Image in display to 
the signal processing section 1 3 to compress the image 
data, and further makes the flash memory 50 store the 
data. Thereafter, program flow returns to step SI and a 
present through-image display state is recovered. 
[0058] By the above described operations, even if the 
shutter chance is overlooked or recognized in a wrong 
way. an image can be recorded finding out a desired 
shutter chance by retrieving past through-images each 
as effective. 

[0059] In the mean time, while in the above described 
embodiment, the shutter button 36 can switch a mode to 
a through-image retrieving mode, it is also possible that 
a through-image retrieving mode switching button 37 is 
provided in the vicinity of the shutter button 36 and 
when the switching button 37 is operated, a trigger sig- 
nal is sent out to the control section 20 and thereby, 
making the through-Image retrieving mode effective, as 



a result of switching. 

[0060] FIG. 6B is a flow chart showing an operation 
example of the control section 20 which is an alternative 
of step S5 of FIG. 6A, in a case where the retrieving 

5 mode switching button 37 is separately arranged. 

[0061] First of all, in step S5'. it is judged whether or 
not a prescribed time period has elapsed after a shoot- 
ing instruction by an operation of the shutter button 36 in 
step S4 is issued. 

10 [0062] Herein, if it is judged that the prescribed time 
period has not elapsed, then it is judged whether or not 
the retrieving mode switching button 37 has been oper- 
ated (step S5"). 

[0063] Then, if it is judged that the retrieving mode 
15 switching button 37 has been operated, program flow 
goes to step S6 and a past through-Image is displayed 
on the screen of the display section 40. 
[0064] That is. when the retrieving mode switching 
txrtton 37 is operated within the prescribed time period 
20 after shooting, in step S4 a shooting instruction is 
issued and image recording by step S9 of image data 
displayed as a still image is not conducted due to can- 
cellation. 

[0065] On the other hand, in step S5* if it is judged that 

25 the prescribed time length has elapsed, program flow 
goes to image recording of step S9, in step S4 a shoot- 
ing Instruction is issued and image recording of image 
data displayed as a still image is executed. 
[0066] In the mean time, when processing of FIG. 6B 

30 is executed, in step S3 it is judged whether or not the 
retrieving mode switching button 37 is operated. 
[0067] Further, alternative operations are allowed in 
which when a shooting Instruction by the operation of 
the shutter button 36 in step S4 Is issued and as a 

35 result. Image recording (step S9) of image data at the 
time point when the instruction is issued is executed; 
and when the retrieving mode switching button 37 is 
operated within a prescribed time period after the Issu- 
ance o1 the shooting instruction, image data which are 

40 recorded for retention in image recording are erased or 
the image data are designated as a recording (ovenwrit- 
ing) position of image data picked up by the next shoot- 
ing instruction. 

[0068] Still further, alternative operations are allowed 
45 in which in step S4, when the shutter button 36 is 
pressed down and thereafter the shutter button 36 is 
again fully or half way pressed down within a prescribed 
time period (for example 1 second) while the through- 
image retrieving mode switching button 37 is not pro- 
50 vided. as a result, a trigger signal is sent out to the con- 
trol section 20 to switch a mode to the through-image 
retrieving mode. 

[0069] While In FIGS. 6A and SB. when a mode is 
switched to a through-image retrieving mode after 
55 shooting with a shutter operation, image recording of 
image data which is a shot image picked up by the shut- 
ter operation is not conducted, the data may be 
recorded for retention without prohibiting the image 
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recording. 

[0070] Further, while in the above embodiment, a dis- 
play switch Interval of past through-images is the same 
as an image take-in interval (image pick-up interval), 
that is, a display switch interval of present through- 
images, the display switch interval of past through- 
images may be set longer than that of the present 
through-Images in order to prevent it from occurring to 
lose a second shutter chance. 

[Second Embodiment] 

[0071] The embodiment is an example of through- 
image retrieval in a so-called ordinary shooting mode in 
which images are picked up one at a time by shutter 
operations. 

[0072] FIGS. 7A and 7B are illustrations showing an 
example of through-image display and through-image 
retrieving display 

[0073] While in the first embodiment, a through-image 
display is presented on one image on one screen basis 
as shown in FIGS. 2A-2C. in the second embodiment a 
down-sized past through-image is presented on part of 
a present through-image in a superimposing manner as 
shown in FIG. 7A when through-images are displayed. 
Further, when a mode is switched to the through-image 
retrieving mode, a down-sized present through-image is 
presented on part of past through-images sequentially 
presented while retrieving. 

[0074] Below, a flow chart of FIG. 8 will be described 
based on FIGS. 1 . 3 to 5 and 7A and 78. FIG. 8 is a flow 
chart showing an operation example of the control sec- 
tion 20 in a case where down-sized another through- 
image occurring in time sequence is displayed on part 
of a through-image in the through-image retrieval in the 
ordinary shoot mode. Incidentally, a take-In interval of 
subject images Is set to 0.2 second and a retrieval time 
Is set to 3 seconds In the second embodiment In a sim- 
ilar manner to the first embodiment. Further, in the sec- 
ond embodiment, in order to simplify description 
thereof, a method for cyclically storing taken-in Image 
data in the DRAM 14 is adopted. In which all images 
stored in the areas Gl to G16 are respectively shifted to 
adjacent areas each time when a new image data is 
written in and thereby, a present through-image is 
always stored in the area G16 and a past through- 
image picked up at the earliest time point is always 
stored in the area Gl. 

Step T1 : Take-in of Image 

[0075] Now. when a user catches a car as a subject In 
the field of view of the digital camera 100 (FIGS. 7A and 
78), subject images are transmitted through the optical 
system 11 and the signal converting section 12, image 
data thereof are processed in the signal processing sec- 
tion 1 3 and the image data are sequentially stored in the 
area G16 of the DRAM 14 at 0.2 second intervals. Inci- 



dentally an image data stored in the area GIB immedi- - 
ately before new image data are taken In, the image 
data stored in the area G16 are shifted to the area G15 
adjacent to the area G16. 

5 

Step T2: Preparation of Superimposed Display 

[0076] Further, image data simultaneously taken in at 
intervals of 0.2 second are sequentially stored in the 

10 working area 1417 of the DRAM 14 after removing 
unnecessary part thereof in the signal processing sec- 
tion 13 as a present through-image updating the previ- 
ous present through-Image. That is, Image data which 
are similar to image data which are sequentially stored 

15 In the area G16 are sequentially stored In the working 
area 141 7 updating the previous image data. 

Step T3: Synthesis of Images 

20 [0077] Image data in the past 3 seconds before a 
present time are sequentially compressed and superim- 
posed for synthesis on image data after removing 
unnecessary part thereof which are sequentially stored 
in the working area 1417 of the DRAM 14 in step T2 

25 while updating the previous image data. That is, image 
data in the storage area Gl picked up at the earliest 
time point are compressed and superimposed for syn- 
thesis as a past through -image on Image data after 
removing unnecessary part thereof, which are stored in 

30 the working area 1417 as a present through-image in 
the step T2, each time when image data are taken in to 
the storage area G16 for a present image. 

Step T4: Display of Through-image as Synthetic Image 

35 

[0078] Then, synthetic image data stored in the work- 
ing area 1417 of the DRAM 14 are sent to the display 
section 40 to display through-images on the screen at 
intervals of 0.2 second. In the example of FIG. 7A. a 

40 present through-image G'16 which is taken in Is dis- 
played in frame size and a past Image G'1 at the earliest 
time point from a present though-image Is displayed on 
the top left part of the present through-image G'1 6 as a 
past through-image in a superimposed and synthesized 

45 manner. In this case, through-images are sequentially 
displayed at very short intervals and therefore, the 
images are dynamically presented. 
[0079] With such operations, a user can use a display 
image as a finder and can not only correctly await a 

50 shutter chance but also simultaneously see a past 
through-image. 

Step T5: Operation When Shutter Chance is Over- 
looked 

55 

[0080] When the user finds that he or she has lost a 
shutter chance without conducting a shutter operation 
while retaining a subject In the field of view, the user 
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stops the shutter button on the way of pressing down 
without pressing down to the full exteht. but to place the 
shutter button in a half pressed state. With the shutter 
button In the half-pressed state, the digital camera 
comes in a through-image retrieving mode and program 
flow goes to step T8. 

Step T6: Image Pick-up 

[0081 ] Now, when a user presses downward the shut- 
ter button 36 to reach the contact position 31 at a shut- 
ter chance in timing, the switch is on. With the switch- 
on. update recording of image data to the working area 
1417 in the DRAM 14 is suspended and image data in 
the working area are fixed, as they are when the shutter 
operation is conducted. With the fixation, a still image 
which is a shot image and a past through-image which 
are down-sized are displayed on the screen of the dis- 
play section 40 with the past through-image superim- 
posed on the still image. 

[0082] On the other hand, when the shutter chance is 
awaited for a period of time, program flow returns to 
step T1. That is. subject images are taken in and 
present and past through images are sequentially dis- 
played till the shutter button 36 is pressed down. 

Step T7: Confirmation of Shutter Chance and Shutter 
Operation 

[0083] When a still image displayed on the screen is 
of the desired shutter chance, a user releases his or her 
finger from the shutter button 36. a downward force 
imposed on the shutter button 36 is removed and the 
top of the shutter button 36 is restored to its original 
position. With the top of the shutter button 36 at its orig- 
inal position, a record instructing signal is sent out to the 
control section 20 from the operator section 30 and pro- 
gram flow goes to step T13. 

[0084] On the other hand, when the shutter chance 
has been caught in a wrong timing, if a user presses the 
shutter button 36 and stops the button on the way down- 
ward, a mode is switched to the through-image retriev- 
ing mode and program goes to step T8. At this point, 
since the user can simultaneously see and confirm a 
past through-image displayed in the top left part on the 
screen in a superimposing manner, the user can judge 
whether or not he or she can catch the shutter chance 
in time with reference to a past through-image when a 
mode is switched to the through-image retrieving mode 
and can also judge whether or not switching to the 
retrieving mode can be necessary. 

Step T8: Preparation for Switching to Retrieval display 

[0085] When transition from the step T5 or T7 to the 
step T8 is conducted, in order to effect switching to the 
retrieving mode, image data corresponding to a present 
through-image displayed at a time point when the shut- 



ter button 36 is pressed down half way in step T5 or a 
shot image displayed as a still image in step T6 are 
compressed to store in the working area 1417 of the 
DRAM 14. 

5 

Step T9: Synthesis of Images 

[0086] Past image data in the past 3 seconds before 
a present time, that is. image data In the storage area 
10 G1 are sequentially processed to remove unnecessary 
part thereof and synthesized with compressed image 
data (still image data) stored in the working area 1 41 7 of 
the DRAM 14. 

[0087] That is. image data of a present through-image 
15 displayed at a time point when the shutter button 36 is 
pressed down half way in step T5 or when the shutter 
button 36 is fully pressed down in step T6 are com- 
pressed and the compressed image data are superim- 
posed for synthesis on a past through-image in the past 
20 3 seconds before the present through-image. Thereaf- 
ter, in the same manner, still image data compressed 
arxi past image data which shift at 0.2 second intervals 
are synthesized with each other 

25 Step TIC: Through-image Display after Shutter Chance 
Retrieval 

[0088] Then, the synthesized image is sent to the dis- 
play section 40 and a past through-image is displayed 

30 on the screen. In the example of FIG. 7B, G1' of an 
image of 3 seconds before is displayed in one frame 
size and a compressed image of a present through- 
image when the shutter button is pressed down is dis- 
played on a past through-image in the top left part of the 

35 image G'1 in a superimposing manner (in a synthetic 
state). 

[0089] In this case, since the past through-images are 

sequentially displayed at very short intervals, display is 
presented as a dynamic image. Accordingly a user 

40 uses a display screen as a finder and can again await a 
shutter chance while referring to a present through- 
image di^layed at a time point when a mode is 
switched to the retrieving mode, or a shot still image 
which is shot by a shutter operation, that is. an image for 

45 which a shutter chance has not been caught. 

Step Tl 1 : Second Shutter Operation 

[0090] When a user presses down the shutter button 
so 36, which is located on the way to the contact position 
31 . in a desired timing (at a shutter chance) while the 
user watches past through-images, the switch is on with 
judgment that a shooting instruction is issued and pro- 
gram flow goes to step T12. On the other hand, when 
55 the user does not operate a full-press operation, pro- 
gram flow returns to step T8. 
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Step T12: Still Image Display 

[0091 ] When a shooting instruction of a past through- 
image is issued in the step T11. the control section 20 
takes oul image data stored in the area Gl of the DRAM 5 
14 at a time point when a shooting instruction is issued, 
that is. image data corresponding to a past through 
image displayed at a time point when the shutter button 
is pressed down, and sent out to the display section 40 
to present a still image thereof on the screen of the dis- io 
play section 40. Thereafter, program flow goes to step 
T13. In the mean time, an image (a compressed image 
+ a past through-image) displayed at a time point when 
the shutter button is again operated in step T1 1 can be 
continued to be displayed and the display may be is 
regarded as a still image display. 

Step T13: Image Recording 

[0092] When a user restores the shutter button 36 20 
which has been pressed down to the contact position 31 
in step T7 or T1 1 to its original position, the control sec- 
tion 20 regards a still image displayed in one frame size 
in the step T6 or T10 as an image of a shutter chance 
and sends image data in the DRAM 1 4 corresponding to 25 
the still image to the signal processing section 13 to 
compress and store in the flash memory 50. Thereafter, 
program flow returns to step T1 and a display state pre- 
senting present and past through images is restored. 
[0093] In the mean time, while in the above described so 
embodiment, when a mode is changed to the through- 
image retrieving mode, a still image displayed as a 
present through-image at a time point when a mode is 
switched to the retrieving mode or a shot still image is 
displayed as a down-sized image together with a past 35 
through-image in step T10, only the past through-image 
may be displayed as in the first emt)odiment. 
[0094] Further, in step T10, a present through-image 
may be displayed as a down-sized image together with 
a past through-image. 40 
[0095] Further, in step T1 0. when program flow comes 
to the step from step T5, a present through-image may 
be displayed as a down-sized image together with a 
past through-image and when program flow comes to 
the step from step T7, a shot still image may be dis- 45 
played as a down-sized image together with a past 
through-image That is, an image which is displayed in 
one frame size before a nnode is changed to the 
through-image retrieving mode may be displayed as a 
down-sized image and an image which is displayed as a so 
down-sized image may be displayed as a one frame 
image. 

[0096] While in step T1 2. a down-sized still image at a 
time point when the shutter button is pressed down 
(step T5 and T6) is displayed together with a shot still ss 
image which is given a shoot instruction in step Til. 
only the shot still image may be displayed or the shot 
still image and the present through image which is down 



sized may be displayed. 

[0097] Further, while in the embodiment, as shown in 
FIGS. 7A and 7B. present and past through-images are 
respectively displayed in different image sizes, for 
example as shown in FIG. 9B, present and past through 
images may be displayed in the same size. 

[Third Embodiment] 

[0098] FIGS. 9A and 9B are examples showing a 
through-image display. 

[0099] In the first and second embodiments, switching 
to the through-image retrieving mode is made possible 
and thereby present and past through-images are dis- 
played in a switching manner so that the present and 
past through-images can selectively be shot. Alterna- 
tively, the present and past through-images both may be 
always displayed and thereby the present and past 
through-images can selectively be shot with no switch- 
ing to the through-image retrieving mode. 
[0100] In this case, as in FIG. 9A, alternatively the 
present through-image is displayed in one frame size 
and a down-sized past through image is displayed in a 
superimposing manner on the present through-image 
and. further alternatively as in FIG. 98, the screen is 
halved into left and right halves and a 1/2-sized past 
through-image is displayed on the left half screen and a 
1/2-sized present through-image is displayed on the 
right half screen. Incidentally, still further, alternatively, 
the screen Is halved into upper and lower halves and the 
past and present through-images are respectively dis- 
played on the half-sized screens. 
[0101] Below, a flow chart of FIG. 10 will be described 
based on FIGS. 1 . 3 to 5 and 9A and 9B. 
[0102] FIG. 10 is a flow chart showing an operation 
example of the control section 20 in which past and 
present through-images are constantly simultaneously 
displayed in a through-image retrieval in an ordinary 
shooting mode and present and past images are selec- 
tively shot by adopting different shoot instructing meth- 
ods. In the mean time, as in the first and second 
embodiments, a take-in time of subject images is set to 
0.2 second and a retrieval interval is set to 3 seconds. 
Further, a method for cyclically storing image data in the 
DRAM 14 is similar to that of the second embodiment. 
In addition, the shutter button 36 is a shutter button for 
shooting a present through-image and the through- 
image retrieving mode-switching button 37 is a shutter 
(shooting instructing) button for shooting a past 
through-image. 

Step U1: Take-in of Image 

[0103] Now. when a user catches a car as a subject in 
the field of view of the digital camera 100 (FIGS. 9A and 
9B). subject images are transmitted through the optical 
system 11 and the signal converting section 12, image 
data thereof are processed in the signal processing sec- 
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tion 13 and the image data are sequentially stored in the 
area G16 of the DRAM 14 at 0.2 second intervals, inci- 
dentally, image data stored in the areas G2 to G16 are 
respectively shifted to adjacent area G1 to G15 before 
new image data are stored in the area G16 and as a 
result, image data stored in the area G1 are erased. 

Step LI2: Preparation for Superimposed Display 

[0104] Now. when a display is presented as in FIG. 
9A. image data which are taken in at 0.2 second inter- 
vals are partly removed to eliminate unnecessary part 
and stored in the working area 1417 of the DRAM 14. 
For example, in FIG. 5, when image data are taken in 
the aiea G16 at 0.2 second intervals, the image data 
ate partly removed to eliminate unnecessary part and 
sequentially stored in the working area 1417 as a 
present through-image while updating. 
[0105J In the mean time, when a present through- 
image is displayed on a down-sized scale of 1/2 as in 
FIG. 9B. image data which are taken in at 0.2 second 
intervals are sequentially compressed in the signal 
processing section 13 to store in the working area 1417 
of the DRAM 14. For example, in FIG. 5, when image 
data are taken in the area G16 at 0.2 second intervals, 
the image data are sequentially conrpressed in 1/2 size 
and sequentially stored in the working area 1417. 

Step U3: Synthesis of Images 

[0106] Further, image data in the past a prescribed 
time period before an image which is sequentially taken 
in the area G16 (in the embodiment, image data in the 
past 3 seconds before and stored in the area G1) are 
down-sized in a prescribed size and synthesized with 
image data (a present through-image), which are stored 
in the working area 1417 of the DRAM 14 in step U2. 
and which are partly removed to eliminate unnecessary 
part. 

Step U4: Display of Through Image: Synthesized Image 

[0107] Then, a synthesized image data are sent to the 
display section 40 and present and past through- 
images are displayed. In this case, since through- 
images are sequentially displayed at very short inter- 
vals, the images are dynamicaHy presented. Accord- 
ingly, a user uses a display screen as a finder and can 
not only await a shutter chance but also simultaneously 
see a past through-image. 

[0108] in the example of FIG. 9A, a present image 
G'16 is displayed in one frame size and a past image 
G'1 which is down-sized is displayed on the top left part 
thereof being superimposed on (or being synthesized 
with) the image G*16. Further, in the example of FIG. 
9B. a past image G'1 which is down-sized in 1/2 size is 
displayed on the left half and a present image G*16 
which is down sized in 1/2 size is displayed on the right 



half. 

Step U5: Shooting of Present Through-image 

5 [01 09] When a user pressed down the shutter button 
36 for present image shooting to the contact position 31 
while catching a shutter chance by visually confirming a 
present through-image, a shooting instruction for a 
present through-image displayed at a time point when 

10 the shutter button is pressed down is issued and then 
program flow goes to step U6. 

Step U6: Display of Present Still Image 

15 [01 10] In the step U5, when a shooting instruction for 
a present image is issued, the control section 20 takes 
out. as a shot still image, present image data taken in 
the area G16 of the DRAM 14 at a time point when the 
shoot instruction is issued; stored in the working area 

20 1417; at the same time, sequentially compress a past 
through-image; synthesizes the compressed image with 
the shot still image data by performing a similar 
processing to that of step US and starts display of a syn- 
thetic image on the screen of the display section 40. 

25 Thereafter, program flow goes to step U7. 

[01 1 1] In the mean time, in the example of FIG. 9B. a 
shot still image is displayed on the right half saeen and 
a past through-image is displayed on the left half 
screen. 

30 [0112] That is, of present and past through-images 
displayed by processing in step U4, dynamic display of 
the present through-image is ceased to be presented 
and a still image thereof is displayed. 

35 Step U7: Shooting of Past Through-image 

[01 1 3] When a user confirms a shot still image whose 
display gets started in step U6 and if the user judges 
that the image is not an image at a shutter chance, the 

40 user awaits a second shutter chance while watching 
past through-images which are simultaneously dis- 
played and presses the shutter button 37 for a past 
shooting when the shutter chance comes. When the 
user presses the shutter button 37. a shooting instruc- 

45 tion is issued for a past through-image which is dis- 
played at the time point when the shutter button 37 is 
pressed down and program flow goes to step U1 1 . 

Step U8: Passage of Prescribed Time Period 

50 

[0114] It is judged whether or not a prescribed time 
period has elapsed after a shooting instruction is issued 
by an operation of the shutter button 36. 
[0115] Herein, if it is judged that the prescribed time 
55 period has not elapsed, program flow returns to step U7 
and when the prescribed time period has elapsed, pro- 
gram flow goes to step U9. 
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Step U9: Present Image Recording 

[0116] In step U8. when it is judged that the pre- 
scribed time period has elapsed after the shutter button 
36 is operated, the control section 20 sends a present 5 
image data which is taken out as a shot image in the 
step U6 while regarding a shot still image which is dis- 
played as one picked up at a shutter chance to the sig- 
nal processing section 13 to compress the image data, 
records the image data in the flash memory 50 and to 
then, the processing is terminated. Thereafter, program 
flow returns to step U1 and a display state presenting 
present and past through-images is restored. 

Step U10: Shooting of Past Through-image is 

[0117] When a user finds that a shutter chance has 
been overlooked without pressing down the shutter but- 
ton 36 for present shooting while catching a subject in 
the field of view, the user awaits a second shutter 20 
chance while watching past through-images simultane- 
ously displayed and when the second shutter chance 
comes, the user presses down the shutter button 37 for 
past shooting. With the pressing-down of the shutter 
button 37. a shooting instruction is issued for a past 25 
image displayed as a past through-image at the time 
point of the pressing-down of the shutter button 37 and 
program flow goes to step U9. 

Step U1 1 : Display of Past Still Image 30 

[0118] In step U7 or U10. when a shooting instruction 
for a past through-image is issued, the control section 
20 takes out. as a shot still image, past image data 
which are stored in the area G1 of the DRAM 14 at the 35 
time point when the shooting instruction is issued and 
sends the still image to the display section 40 to display 
the still image on the screen of the display section 40. 
Thereafter, program flow goes to step U12. 

40 

Step U12: Past Image Recording 

[0119] In the step U10. the control section 20 sends 
past image data taken out in the step U1 1 as a shot 
image while regarding a shot still image which is dis- 45 
played as one at a shutter chance to the signal process- 
ing section 13 to compress the image data and the 
image data are then stored in the flash memory 50. 
Thereafter the processing is terminated and then pro- 
gram flow returns to step U1 . 50 
[01 20] In the mean time, while in the embodiment, the 
shutter button 36 for present shooting and the shutter 
button 37 for past shooting are separately provided, dif- 
ferent methods for respectively operating one shutter 
button for present shooting and past shooting may be 55 
applied to the one shutter button (for example, in the 
case of present shooting, full pressing-down is applied 
while in the case of past shooting, half pressing-down is 



applied). 

[0121] Further, while in the embodiment, in step U7, 
when the shutter button 37 for past shooting is oper- 
ated, program flow goes to step U1 1 , when the shutter 
button 36 which is the same as one for present shooting 
is twice operated within a prescribed time period after a 
shooting instruction is issued in step U5, program flow 
may go to step U1 1 . 

[0122] Further, alternative operations are allowed in 
which in step U5, when a shooting instruction is issued 
by an operation of the shutter button 36 for present 
shooting, image recording (step U9) of image data at a 
time point of the shooting instruction is executed and 
when the shutter button 37 for past shooting is operated 
within a prescribed time period after the shoot instruc- 
tion, image data which is recorded for retention by 
image recording is erased, or the image data is set as a 
recording (overwrite) position for image data which are 
picked up in the next shoot instruction. 
[01 23] Further, while in the flow chart of FIG. 10, when 
the shutter button 37 for past shooting is operated within 
a prescribed time period after an shooting instruction by 
an operation of the shutter button 36 for present shoot- 
ing, image recording of present image data is not per- 
formed, ttie processing of steps U7 and U8 Is omitted 
and thereby, retention recording may be performed 
while no image recording is prohibited. 
[01 24] Further, in step U6. only a shot still image may 
be displayed without display of past through-image. 
[0125] Further, In step U11, while only a shot still 
image is displayed, a present through-image may simul- 
taneously be displayed. 

[0126] For example, in the example of FIG. 9A, a 
down-sized present through-image is displayed on a still 
image display in a superposing manner and in the 
example of FIG. 9B, a shot still image is displayed on 
the left half screen and a present through-image is dis- 
played on the right half screen. 

[Fourth Embodiment] 

[Layout Example of DRAM 14] 

[01 27] FIG. 11 is an illustration showing an example of 
a layout of a working memory (DRAM 14) adopted in a 
case where the present invention is applied to a contin- 
uous (dynamic image) shooting mode, in which a plural- 
ity of images are continuously shot by a single shutter 
operation. 

[0128] In FIG. 11, areas Gl to G32 secured on the 
DRAM 14 are storage areas for image data taken in at 
prescribed intervals. Further, an area indicated by a ref- 
erence numeral 1417' is a working area and an area 
indicated by a reference numeral 1418* is a reserved 
area. Inddentally. while in the embodiment, storage 
areas for image data include the 32 areas Gl to G32, 
the number of storage areas is not limited to 32, but the 
number may be more or less than 32. That is. the 
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number of storage areas may be the number required in 
designing in terms of a performance of a type of the dig- 
ital camera. 

[0129] Images of subject which a user catches in the 
field of view of the digital camera 100 are transmitted 5 
through the optical system 11 and the signal converting 
section 12 and the images are processed in the signal 
processing section 13 and the image data are cyclically 
stared at prescribed intervals in the image areas Gi (i = 
1 to 32) of the DRAM 14. That is. after the image data io 
are stored in areas GI to G32. program flow returns to 
the area GI and then the areas G2 to G32 are sequen- 
tially stored in a write operation and thereafter such a 
write operation is further repeated. 

15 

[Start Timing in Continuous Shooting Mode] 

[0130] Further, while in a continuous shooting mode, 
16 images are continuously shot by a single operation 
of the shutter button 36 and the images are stored in the 20 
flash memory 50, when a user overlooks a shoot start 
timing without shutter operation, or when a shoot start 
timing is mistakenly recognized and conducts a wrong 
shutter operation, there is a chance in which the user 
loses the start timing for continuous shooting. 25 
[0131] In such a case, since in the present invention, 
images are taken in 32 image areas at 0.2 second inter- 
vals (continuous shoot interval), even when a shoot 
start timing is left to pass by, through images in the past 
till 6.2 seconds before the wrong shutter operation can 30 
be displayed and thereby, a user can obtain continu- 
ously shot images picked up in a desired continuous 
start timing by a second shutter operation. Incidentally 
while in the embodiment, a continuous shooting interval 
is set to 0.2 second, liut an interval is not limited to this 35 
and may be shorter than 0.2 second. That is. a continu- 
ous shooting interval may be an interval required in 
designing in terms of a performance of a type of the dig- 
ital camera. 

40 

[Method for Retrieving Through-images] 

[0132] FIGS. 12A to 12D are illustrations for through- 
image retrieval in the continuous shooting mode. 
[0133] While in the continuous shooting mode. 16 4S 
images are continuously shot at 0.2 second intervals by 
a single shutter operation, images of 32 frames are 
sequentially taken in the areas GI to G32 of the DRAM 
14 at 0-2 second intervals before the shutter operation 
is executed and present through-images are displayed, sc 
[0134] Now. it is assumed that a continuous shooting 
is conducted- While an image (area G8) of FIG. 12A is 
in a desired continuous shoot start timing, a user erro- 
neously issues a continuous shoot start instruction 
(presses down the shutter button 36 to the contact posi- si 
tion) in a timing in which an image (the image area G13) 
of FIG. 12B is taken in. When the user who has later 
found the instruction in the en-oneous timing ceases 



cancellation of the shutter button 36 on the way as 
shown in FIG. 3D at a time point when an image (area 
G18) of FIG. 12c is displayed as a through-image, 
retrieval of through-images get started. 
[0135] In this case, images in the past a prescribed 
time period (for example 6.2 seconds) before are dis- 
played as past images in the form of a through-image. 
[01 36] When the user again presses the shutter but- 
ton 36 to the contact position 31 and releases the button 
to its original position 32 as shown FIGS. 3E and 3F in 
a desired continuous shoot start timing (FIG. 12 A; 
image of area G8), 16 images from G8 to G23 (FIG. 
120) are recorded in the flash memory 50 as continu- 
ously shot images. 

[01 37] In the mean time, while in the embodiment, the 
number of continuously shot images is set to 1 6 from 
the viewpoint of convenience in description, images in 
the numt)er more or less than 16 may be employed. 
That is, the number of images in the continuous sfioot- 
ing mode may be the number required in designing in 
terms of a performance of a type of the digital camera 
100. Further, while the number of images stored in the 
DRAM 14 is set to 32 for the sake of convenience in 
description, the number is not limited to this number 
either, but the number more or less than 32 may be set. 
That is. the number of images stored in the DRAM 14 
may be more than the number of continuously shot 
images, or alternately may be less than that since 
images which are taken in after a retrieval timing can 
successively used. 

[Exanple of Retrieval Operation of Through-images in 
Continuous Shooting] 

[0138] FIG. 13 is a flow chart showing an operation 
example of the control section 20 including a through- 
image retrieval operation in the continuous shooting 
mode. Incidentally, in the embodiment, a take-in interval 
is set to 0.2 second and a retrieval time period is set to 
6.2 seconds (corresponding to 31 images). 

Step VI : Take-in of Image 

[01 39] Now, when a user catches a car as a subject in 
the field of view of the digital camera 100. subject 
images are transmitted through the optical system 1 1 
and the signal converting section 1 2. image data thereof 
are processed in the signal processing section 13 and 
the image data are sequentially stored in the area Gj (j 
= 1 to 32) of the DRAM 14 at 0.2 second intervals. 

Step V2: Display of Through-image 

[0140] Further, image data which are taken in at 0.2 
second inten^als are partly removed to eliminate unnec- 
essary part and immediately displayed on the screen of 
the display section 40 as a present through-image. In 
this case, since through-images are sequentially dis- 
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played at very short intervals, the images are dynami- 
cally presented. Therefore, a user employs a display 
screen as a finder and can await a continuous shoot 
start timing. 

5 

Step V3: Operation in Overlooking of Continuous Shoot 
Start Timing 

{0141 ] When a user finds that a continuous shoot start 
timing has been overlooked without conducting a shut- io 
ter operation while retaining a sutDject in the field of 
view, rt the user once stops the shutter button 36 on the 
way in a downward motion so as to place the shutter 
button 36 in a half pressed state without fully pressing 
down the shutter button 36, a mode is switched to the 75 
thiough-image retrieving mode and program flow goes 
to step V6- 

Step V4: Continuous Shooting Start 

20 

[0142] Now, when the shutter button 36 is pressed 
down to the contact position 31 in a continuous shoot 
start timing, the switch is on and the continuous shoot 
timing Dt (t = one of 1 to 32) is set. Incidentally, as 
shown in the figure, continuous shoot start image may 25 
be displayed on a screen of the display section 40 as a 
still image. 

[0143] Further, while an operation of a continuous 
shoot start instruction is awaited, program flow returns 
to step VI (that is, image data are taken in at 0.2 second 30 
intervals and through-images are sequentially displayed 
till the shutter button 36 is pressed down). 

Step V5: Confirmation of Continuous Shoot Timing and 
Shutter Operation 35 

[0144] When a user sees a still image in the continu- 
ous shoot start timing displayed on the display section 
40 and releases his or her finger from the shutter button 
36 with judgment that the shutter operation has been 40 
conducted in a desired timing (at desired shutter 
chance), and thereby the shutter button 36 is released 
from a downward force and the top of the shutter button 
36 reaches its original position as shown FIG. 3F, then a 
continuous image record instructing signal is issued 45 
from the operator section 30 to the control section 20 
and program flow goes to step V9. 
[01 45] On the other hand, when the user feels that the 
start timing has not been on time, releases the shutter 
button 36 from the downward force on the way to stops so 
there, a mode is switched to the through-image retriev- 
ing mode and program flow goes to step V6. 

Step V6: Display of Retrieved Through-images 

55 

[0146] In the step V3 or V5. when a mode is switched 
to the through'image retrieving mode, past through- 
Images are sequentially displayed with an image in the 



past 6.2 sec before a present image at a time point of 
the mode switching as an image picked up at the earli- 
est time point. 

Step V7: Second Operation of Shutter 

[0147] When a user presses down the shutter button 
36 to the contact position 31 , a past through-image dis- 
played at the time point when the shutter button is 
pressed down is shot as a continuous shoot start image 
to set the time point as a continuous shoot timing Dt and 
thereafter, program flow goes to step V8. Further, when 
the user does not conduct the shutter operation, pro- 
gram flow returns to step V6 and a past through-Image 
is displayed. 

Step v8: Still image Display 

[0143] In step V7, when the shutter is operated in a 
fully pressed condition, the control section 20 takes out 
image data corresponding to a past through-image dis- 
played at the time point of the shutter operation among 
image data taken in the DRAM 1 4 and sends the data to . 
the display section 40 to display a still image thereof on 
the screen thereof. Thereafter, program flow goes to 
step V9. 

Step V9: Image Recording 

[01 49] In the step V5 or V7. when a user restores the 
shutter button 36, which has been pressed down to the 
contact position 31 , to its original position 32, the control 
section 20 sequentially sends image data of 16 image 
(till G23 in the example of FIG. 12D) starting from the 
area Gi (area G8 in the example of FIG. 12A) in a corre- 
sponding continuous shoot start timing Dt to the signal 
processing section 13 to compress the image data one 
image at a time and records the image data in the flash 
memory 50. in which operations till 16 images are 
repeated. When the operations are completed, the 
processing is terminated. 

[0150] Then, program flow returns to step VI and a 
display state of present and past through-images are 
restored. 

[0151] With the above described operations, even 
when the user overlooks a continuous shoot start timing 
or recognizes the timing in a wrong way, retrieval Is con- 
ducted back to a desired start timing and thereby, con- 
tinuous images can be recorded. 
[01 52] In the mean time, while in the above described 
embodiment, the case where the present invention is 
applied to a digital camera with a continuous shooting 
mode is described, the present invention can also be 
applied to a video movie camera and the like which 
makes it possible to shoot dynamic images for a long 
time (for example 60 min). 

[01 53] Further, while in the above embodiment, a con- 
figuration and function of the embodiment which per- 
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form similar display to that in the first embodiment (FIG. 
2A and FIG. 6A) are adopted, a configuration and func- 
tion which perform similar display to that in the second 
embodiment (FIGS. 7 and 8) may be adopted. 
[0154] That is. a shooting instruction of steps T6 and 5 
T1 1 in the flow chart of FIG. 8 may be a continuous 
shoot start instruction, displays of steps T6 and T10 
may be a shot still image display + a past through-image 
display in a continuous shoot start timing or a through- 
image retrieving mode switching timing and image io 2. 
recording in step T13 may be continuous shoot image 
recording. 

[0155] While in the above described embodiment, a 
mode is switched to a through-image retrieving mode as 
in the first and second emtodiments, continuous shoot is 
start instructing buttons for present shooting and past 
shooting may be provided as in the third embodiment 
(FIGS. 9A. 9B and 10) without provision of the through- 
image retrieving mode. 3. 
[01 56] That is. a shoot instruction of steps US, U7 and 20 
U10 in the flow chart of FIG. 10 may be a continuous 
shoot instruction and a shot still image display of steps 
U6 and U1 1 may be a shot still image display in a con- 
tinuous shoot start timing and image recording in steps 
U9 and U12 may be continuous shoot image recording. 25 4. 
[0157] To sum up, while the embodiments of the pre- 
set invention are described, it Is needless to say that the 
present invention is not limited to the above described 
embodiments, but a variety of modification and altera- 
tions thereof can be realized without departing from the 30 
scope of the present invention as hereinafter claimed. 

Claims 

1. An electronic camera (100) characterized by com- 35 
prising: 

image picking-up means ( 1 1 . 1 2, 1 3) for picking 
up an image of a subject by shooting; 5. 
display means (40) tor displaying an image; 40 
first display control means (20) for controlling 
the display means (40) so as to display, as a 
present finder image, the image picked up by 
the image picking-up means (11, 12. 13). 6. 
immediately after the picking-up; 45 
second display control means (20) for control- 
ling the display means (40) so as to display, as 
a past finder image, the image picked up by the 
image picking-up means (11, 12. 13). upon 
lapse of a prescribed time from the picking-up so 
of the image: 

shoot instructing means (36) for instructing 
shooting; 

retention-image recording means (50) for 
recording the image picked up by the image ss 
picking-up means (11. 12, 13) as a retention- 
image; and 

record control means (20) for controlling the 



retention-image recording means (50) so as to 
record for retention, when shooting is 
instructed by the shoot instructing means (36), 
one of a present finder image and a past finder 
Image according to a display state of the dis- 
play means (40) at a shoot instruction time 
point by the shoot instructing means as a shot 
image. 

An electronic camera (100) according to claim 1, 
characterized by further comprising display 
Instructing means (36, 37) for instructing display of 
a past finder image, wherein the second display 
control means (20) controls, when display of a past 
finder image is instructed by the display instructing 
means (36, 37), the display means (40) so as to dis- 
play the past finder image. 

An electronic camera (100) according to claim 2. 
characterized in that the display instructing means 
(36, 37) instructs display of a past finder image 
using a switching member same as the shoot 
instructing means (36). 

An electronic camera (100) according to claim 1. 
characterized in that 

the display means (40) selectively displays one 
of the present finder image and the past finder 
image, and 

the record control means (20) controls the 
retention-image recording means (50) so as to 
record for retention, when shooting is 
instructed by the shoot instructing means (36). 
a finder image presented on the display means 
(40) at a shoot instruction time point by the 
shoot instructing means as a shot image. 

An electronic camera (100) according to claim 4. 
characterized by further comprising display 
instructing means (36, 37) for instructing display of 
the past finder image. 

An electronic camera (100) according to claim 1, 
characterized in that 

the display means (40) simultaneously displays 
the present finder Image and the past finder 
image and 

the record control means (20) controls the 
retention-image recording means (50) so as to 
record for retention, when shooting is 
instructed by the shoot instructing means (36), 
a finder image presented on a presaibed area 
of the display means (40) at a shoot instruction 
time point by the shoot Instructing means as a 
shot image.. 
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7. An electronic camera (100) according to claim 6, 
characterized by further comprising display area 
switching instructing means (36. 37) for instructing 
switching between display areas for the present 
finder image and the past finder image which are 
simultaneously displayed on the display means 
(40). 

8. An electronic camera (100) according to claim 1, 
characterized by further comprising retention- 
record prohibiting means (20) for canceling record- 
ing for retention of a shot image in the retention- 
image recording means (50) controlled by the 
record control means (20). 

9. An electronic camera (100) according to claim 1, 
characterized in that the shoot instructing means 
(36) is means for instructing start of continuous 
shooting or dynamic image shooting and 

the record control means (20) controls the 
retention-image recording means (50) so as to 
record for retention, when shooting start is 
instructed by the shoot instructing means (36). 
one of the present finder image and the past 
finder image as a shooting start image of con- 
tinuous shooting or dynamic image shooting. 

10. An electronic camera (100) according to claim 1. 
characterized by further comprising temporary 
image storing means (14) for sequentially cyclically 
storing a plurality of images picked up by the image 
picking-up means (1 1 . 12. 13) and wherein 

the second display control means (20) controls 
the display means (40) so as to display past 
finder images by sequentially reading out 
images stored in the temporary image storing 
means (14). 

11. An electronic camera (100) characterized by com- 
prising: 

image picking-up means (11, 12, 13) for 
sequentially picking up images of a subject by 

shooting; 

display means (40) for displaying an image; 
display control means (20) for controlling the 
display mean (40) so as to display, as a present 
finder image, an image picked up by the image 
picking-up means (11. 12, 13). immediately 
after the picking-up of the image and so as to 
display, as a past finder image, an image 
picked up by the image picking-up means (11. 
12. 13) a prescribe time ago: 
first shoot instructing means (36) for instructing 
shooting based on a present finder image; 
second shoot instructing means (37) for 



instructing shooting based on a past finder 
image; 

retention-image recording means (50) for 
recording for retention an image picked up by 

5 the image picking-up means (11. 12. 13); 

first record control means for controlling the 
retention-image recording means (50) so as to 
record for retention, when shooting is 
instructed by the first shoot instructing means 

10 (36), a present finder image of present and 

past finder images presented on the display 
means (40) at a shoot instruction time point by 
the first shoot instructing means (36) as a shot 
image; and 

15 second record control means (36) for control- 

ling the retention-image recording means (50) 
so as to record for retention, when shooting is 
instructed by the second shoot instructing 
means (37), a past finder image of present and 

20 past finder images presented on the display 

means (40) at a shoot instruction time point by 
the second shoot instructing means (37) as a 
shot image. 

25 12. An electronic camera (100) according to claim 11, 
characterized by further comprising temporary 
image storing means (14) for sequentially cyclically 
storing a plurality of images picked up by the image 
picking-up means (1 1 . 12. 13) and wherein 

30 

the display control means (20) controls the dis- 
play means (40) so as to display past finder 
images by sequentially reading out images 
stored in the temporary image storing means 

35 (14). 

13. An electronic camera (100) according to claim 11, 
characterized by further comprising retention- 
record prohibiting means (20) for canceling record- 
40 ing for retention of a shot image based on a present 
finder image in the retention-image recording 
means (50) controlled by the first record control 
means (20). 

45 14. A method for controlling shooting with an electronic 
camera comprising the steps of: 

picking up an image of a subject by shooting; 
controlling a display section so as to display a 

50 picked-up image immediately after the picking- 

up as a present finder image: 
controlling the display section so as to display, 
as a past finder image, a picked-up image upon 
lapse of a prescribed time from the picking-up 

55 of the image; and 

controlling retention-image recording section 
so as to record for retention, when shooting is 
instructed, one of a present finder image and a 
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past finder image according to a display state 
of the display section at a shoot instruction time 
point as a shot image. 

1 5. A method for controlling shooting with an electronic 5 
camera comprising the steps of: 

picking up a image of a subject by shooting; 
controlling a display section so as to display as 
a present finder image, a picked-up image io 
immediately after the picking-up of the image 
and so as to display as a past finder image, an 
image picked up a prescribe time ago: 
controlling an image record section so as to 
record for retention, when shooting based on a is 
present finder image is instructed, the present 
finder image of the present finder image and a 
past finder image presented on the display sec- 
tion at a shoot instruction time point based on 
the present finder image as a shot image; and 20 
controlling the image record section so as to 
record for retention, when shooting based on a 
past finder image is instructed, the past finder 
image of a present finder image and the past 
finder image presented on the display section 25 
at a shoot instruction time point based on the 
past finder image as a shot image. 
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